Oxygen'™HD CMI8786 


High Performance PCI Audio Processor 


DESCRIPTION 


The CMI8786 is a high quality PCI 32-bit 
multi-channel audio processor that can be built in 
the home audio electronics or personal computer 
to provide high fidelity sound and become a 
professional audio processing center in your life. It 
supports up to 10 outgoing channels and 4 ingoing 
channels. The 10 outgoing channels are composed 
of 2 playback DMA’s, which are multi-channel DMA 
(24 bits, 8 channels, 96k), S/PDIF DMA (24 bits, 2 
channels, 192k). The 4 ingoing channels are spread 
in 2 recording DMA’s (24 bits, 96k), namely 
recording A, B, DMA’s. The architecture of 
recording is a unique point of CMI8786 that makes 
the recording become the most flexible for the 
users. The details of the recording mode selection 


will be explained in the later sections. 
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FEATURES 


m@ PCI 2.2 interface with bus mastering and burst 
modes 


Only one 24.576MHz oscillator is needed 


4 synchronous !2S output data stream pairs 

within 1 flexible output DMA 

m Programmable channel routing mechanism 
among the 4 12S output pairs 

m@ An alternatively multi-channel AC-link can 
support 1 AC97 codec 

m@ Programmable HW monitoring routing from 12S 

inputs to outputs. 

All 12S 1/0 pairs support 24-bit high-definition 

PCM data transfer and adjustable sample rate up 

to 96KHz 
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Description and Overview 

The CMI8786 is a high quality PCI 32-bit multi-channel audio processor that can be built in the home audio 
electronics or personal computer to provide high fidelity sound and become a professional audio 
processing center in your life. It supports up to 10 outgoing channels and 4 ingoing channels. The 10 
outgoing channels are composed of 2 playback DMA’s, which are multi-channel DMA (24 bits, 8 channels, 
96k), S/PDIF DMA (24 bits, 2 channels, 192k). The 4 ingoing channels are spread in 2 recording DMA’s (24 
bits, 96k), namely recording A, B DMA’s. The architecture of recording is a unique point of CMI8786 that 
makes the recording become the most flexible for the users. The details of the recording mode selection 
will be explained in the later sections. 

The CMI8786 can co-work with all the popular codecs nowadays from I2S codecs with over 120dB quality to 
the usual AC97 codecs. This ability gives customers the flexibility to design their products. The 12S, 
AC-Link, 2-wire master bus, and SPI interfaces are used to transfer audio data and control data between 
the CMI8786 and codecs. To facilitate the connection with the existing home audio electronics, the 
CMI8786 has incorporated the S/PDIF transmitter and receiver with 192k sampling rate in it. 

An EEPROM interface is built for the CMI8786 in connection with the EEPROM to store and retrieve the 
non-evaporable data for the customer applications, such as board configuration, sub-vender and 
sub-system IDs of the PCI configuration, or any dynamic data that customers want to save for the next 
power-on to restore. 

The MPU-401 MIDI UART is also integrated in the CMI8786. There are six GPI phone jack detect pins in 
CMI8786, which can be used to distinguish if a cable is plugged in the phone jack. The GPIO pins of CMI8786 


are nine; however. 


Features 

m PCI 2.2 interface with bus mastering and burst modes 

m@ Only one 24.576MHz oscillator is needed 

mM 4synchronous I2S output data stream pairs within 1 flexible output DMA 

m Programmable channel routing mechanism among the 4 I2S output pairs 

m 1 synchronous I2S input data stream pairs. 

m@ Analternatively multi-channel AC-link can support 1 AC97 codec 

= Programmable HW monitoring routing from I2S inputs to outputs. 

bas All 12S 1/0 pairs support 24-bit high-definition PCM data transfer and adjustable sample rate up to 
he 96KHz 

i Integrated 192k/24-bit S/PDIF transmitter with 1 dedicated S/PDIF OUT DMA 

a Integrated 192k/24-bit S/PDIF receiver with 1 dedicated S/PDIF IN DMA 

a S/PDIF IN supports digital loop back path for transforming between optical and RCA connection 
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A 48k/16-bit front panel DMA for AC97 codec 

2-wire master serial bus or 4-wire SPI (serial port interface) to control 12S codecs 

Interrupt pin to inform external MCU to retrieve the data that system driver wants to pass out 
One MPU-401 MIDI UART port 

EEPROM control interface 

6 GPI phone jack detection pins to distinguish if a cable is plugged in the jack 

9 direct access GPIO pins 


128-pin LQFP high-quality thin package 


Applications 

a Pro-sumer high-quality PCI sound card for retailer market 
a PC-based media center 

a Wireless media adapter 

Hi Professional PC musician application 

a High-end motherboard requiring top audio quality 

a Audio up-sell for PC systems 

7 Bundle selling with high-profile VGA cards 

Bd General purpose multi-channel I/O 
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4. Block Diagram 
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5.2 Pin Descriptions 
The following table is the pin description of the Oxygen'HD CMI8786. Some of the pins own multiple 
functions. Therefore, for the sake of consistency, a pin may be listed more than once in the table. The 


abbreviations used in the pin description table are explained below. 


DI: digital input signal 

DO: digital output signal 

DIO: digital bidirectional signal 

Al: analog input 

PU: pull-up with 75KO resistor 
PD: pull-down with 75KO resistor 


#: low active signal 


Table 3.1 Pin description table of Oxygen™HD CMI8786 


PCI Bus Interface 


XRST 19 fo PCI Bus Reset. 
XCLK33 | 0 | PCI Bus clock, 33MHz. 


XIDSEL 5 PCI Initialization Device Select. This is the chip select during PCI 
configuration access. 

XGNT# PCI Bus Grant. When active, PCI bus master is granted to CMI8786. 

XREQ# 122 PCI Bus Master Request. When active means CMI8786 requests to 
become a bus master. 


1-3, 7-11, 
13-15, 25, 27, 

XAD[31:0] | 28-31, 33, 
35-38, 40-44, 
123-126, 128 


PCI Address / Data Bus 


beginning and duration of an access 

decoded its address as the target of the current access. 

PCI Initiator Ready. When active, indicates the initiator has the 
ability to complete the current data phase of the transaction. 


crane 
XTRDY# 70 PCI Target Ready. When active, indicates the target device has the 
ability to complete the current data phase of the transaction. 
PCI Stop. When active, indicates the current target is requesting 
22 
the master to stop the current transaction. 
PCI Parity. It is even parity across XAD[31:0] and XCB#[3:0]. 
PCI Interrupt Request A. 


XSTOP# 
XPAR 
XINTA# 


XCB#[3:0] 4, 16, 24, 34 ) pio Pcl Bus Command / Byte Enable 
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MPU-401 MIDI UART Interface 


MP-401 MIDI transmitter (output). It is also used as XGPIO5~8 and 
XTXD 54 DIO, PU |I2S ADC 3 configuration (input, 0: GPIO5~8, 1: 12S ADC 3) at the 
rising edge of XRST. 
XRXD DI, PU |MPU401 MIDI receiver. 


I2S Interface 






XDAC_MCLK [2S DAC master clock output. 


XDAC_LRCK I2S DAC Left/Right sample clock. 


XDAC_BCLK I2S DAC bit clock. 


XDAC_SDOUTO I2S DAC channel 0,channel 1 serial data output. 


| DO I2S DAC channel 2,channel 3 serial data output. 


XDAC_SDOUT1 


XDAC_SDOUT2 I2S DAC channel 4,channel 5 serial data output. 


XDAC_SDOUT3 I2S DAC channel 6,channel 7 serial data output. 


XADC1_MCLK 


3 
5 

I2S ADC 1 and 12S ADC 4 master clock output. 
1 


XADC1_LRCK 


82 
8 
84 
8 
87 
88 
9 I2S ADC 1 Left/Right sample clock. 
92 


I2S ADC 1 bit clock. 


93 DI, PU |I2S ADC 1 serial data input. 


AC-Link Interface 


XADC1_BCLK 


XADC1_SDIN 





XAC97_BCLK DI, PU |AC97 serial clock input8 

XAC97_SDIO | 62 | ‘DI, PD AC97 serial data input 0 

XAC97_SYNC | 61 | ~=DO__ {AC97 frame synchronization. 

XAC97_SDOO | 6 64—i<‘(LSsC=#OsS”T AC97 serial data output 0. 

XAC97_RSTO / = 60~—S—i«d#| iOS” AC97 codec reset 0. 

XAC97_MCLK | 65d OFT AC97 master clock 24.5760M for AC97 codec. 





Serial Port Interface 


73 DIO, PU |SPI data input. This pin is shared with 2-wire master serial data. 
74 DIO, PU ahaa output. This pin is shared with 2-wire master serial 


DIO, PU |SPI data output. 


DIO, PU |SPI chip enable, which select the codec #0 to be controlled. 
SPI chip enable, which select the codec #1 to be controlled 
DIO, PU 
(output). 


XSPI_DIN/ 
XMSDA 
XSPI_CLK/ 
XMSCL 


XSP|_DOUT 


| 
Ul 





XSPI_CENO 


XSPI_CEN1 


~S 
ioe) 


XSPI_CEN2 


Ss 
Ne) 


N 








SPI chip enable, which select the codec #2 to be controlled 
DIO, PU 
(output). 
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XSPI_CEN3 SPI chip enable, which select the codec #3 to be controlled 
DIO, PU 
(output). 
XSPI_CEN4/ SPI chip enable, which select the codec #4 to be controlled. It is shared 
XEESK with EEPROM serial clock. 
XSPI_CEN5/ SPI chip enable, which select the codec #5 to be controlled. It is shared 
XEEDO with EEPROM serial data out. 


2-Wire Master Serial Bus 


XMSDA/ XSPI_DIN /XMSDA/XSPLDIN | = 73 DIO, PU |2-wire serial bus data. This pin is shared with SPI data input. 
XMSCL/ XSPI_CLK mh DIO, PU |2-wire serial bus clock. This pin is shared with SPI clock output. 


S/PDIF Interface 
spr! | 107 «| 1 _‘(S/PDIF receiver 
XSPDIFO | 116 | (DO S/PDIF transmitter. 


EEPROM Interface 


EEPROM chip enable (output). It is also used as power on EEPROM 
XEECS DIO, PD |CS delay configuration (input, 0: no delay, 1: delay 1 clock) at the 
rising edge of XRST 
XEESK/ EEPROM serial clock. This pin is shared with SPI chip enable, which 
XSPI_CEN4 select the codec #4 to be controlled 


eco | 66 | 1, PU [EEPROM serial data in 


XEEDO/ aie EEPROM serial data out. This pin is shared with SPI chip enable, 
XSPL_CEN5 which select the codec #5 to be controlled 
Propo [108 | OD YACKAaetectonimut 
vce [10 [op [sen eeteciontet 
worn [10 | 0p [scKcdeecioniut 
xcs [| op [scKodeecionnut 
rcp [2 | pO [tere erection 
xcs [113 [po [scr erection 
GPIO Interface 


XGPIO3 DIO, PU |GPIO3, default output Low. 


XGPIO4 DIO, PU |GPIO4, default input. 


XGPIO5 oe DIO, PD |GPIO5, default output Low. 
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XGPIO6 a DIO, PD |GPIO6, default input. 
XGPIO7 DIO, PD |GPIO7, default output Low. 
XGPIO8 DIO, PD |GPIO8, default input. 


No Connection 
a 
a 
a 
a 
a 
a 
a 
ee 
a 
a 
a 

Miscellaneous 
pm | | pasrouncoscimut 
mma || tO oscome 


6, 19, 32, 45, 
56, 76, 89, 
117 
















External Codec reset, can be programmed as Active Low or High 





with Register 0x50-bit 2 


Power Down output pin, Active Low, default High 


DVDD 


3.3V power input 





12, 26, 39, 48, 
70, 81, 102, 
114 


DGND Ground 
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6. Electrical Characteristics 
6.1 Maximum Ratings 


Test Conditions 
DVDD = 3.3V, DGND =OV, TA=+250C 


Parameter 


Power dissipation 


6.2 Recommended Operation Conditions 


Test Conditions 
DVDD = 3.3V, DGND =OV, TA=+25°C 


Input voltage range 











Output voltage range 


6.3. Power Consumption 


Test Conditions 
DVDD = 3.3V, DGND =OV, TA=+25°C 


Supply current : power up 





Supply current : power down 


6.4 DC Characteristics 


Test Conditions 
DD = 3.3V, DGND =OV,TA=+250C 


Input voltage range 


High level output voitage 


O 


Output buffer driver current 
SPDIF transmit output driver current 
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6.5 AC Timing Characteristics 
6.5.1 12S Signal Timing 
a. System Clock Timing 


System Clock Timing Diagram 





Test Conditions 
DVDD = 3.3V, DGND =OV, TA=+250C, fs=96KHz,MCLK=51 2fs, 24 bit data,unless otherwise stated 


System Clock Timing Parameters 


MCLK clock cycle time | tmek =| 20 | |] 
CLK pulse width high ie ee 
CLK pulse width high ae we 
CLK duty cycle is ee 


b. | Audio Interface Timing 





Audio Interface Timing Diagram 


BCLK 
(Output) 


LRCLK 
(Output) 





Test Conditions 
DVDD = 3.3V, DGND =OV, TA=+250C, fs=96KHz,MCLK=51 2fs, 24 bit data, unless otherwise stated 


Audio Interface Timing Parameters 


LRCK propagation delay from BCLK falling edge Tdl 5 fe fe 


SDOUT propagation delay from BCLK falling edge | td | 5 | - Joe | ns 





www.cmedia.com.tw 
Copyright © C-Media Electronics Inc. Rev. 0.1 | Page 13/24 





Oxygen'™HD CMI8786 


High Performance PCI Audio Processor Cmedia 


6.5.2 Control Interface Timing - 3 - Wire Mode 


Control Interface Timing -3- Wire Diagram 


XSPL CEN 


XSPL CLK —— 
— * 


XSPLDOUT 





Note: latch data at XSPI_CEN clock low mode, XSPI_CEN clock can be low or high mode 


Test Conditions 


DVDD = 3.3V, DGND =OV, TA=+25°C, SPI clock 160 ns, unless otherwise stated 


Control Interface Timing -3- Wire Parameters 


XSPI_CLK rising edge to XSPI_CEN rising edge 120 a ee ee 
XSPI_CLK pulse cycle time 160 poe fe fos 
XSPI_CLK pulse width low ee ee 
XSPI_CLK pulse width high | tech | go | - fo = | ons 
XSPI_DOUT to XSPI_CLK set-up time | Tou | 4 | - | = | ons | 

pms 

pn 


XSPI|_DOUT to XSPI_CLK hold time | Tdho | 40 | - | - | ons 
XSPI_CEN rising to SCLK rising | tess | 40 | - | - | os 
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6.5.3 Control Interface Timing - 2 - Wire Mode 


Control Interface Timing -2- Wire Diagram 





Test Conditions 
DVDD = 3.3V, DGND =OV, TA=+25°C, 2 wire, Fast speed mode, unless otherwise stated 
Control Interface Timing -2- Wire Parameters 
Parameter 
XMSCL frequency 
XMSCL pulse width low 





Note: test parameters at 2 wire, Fast speed mode 
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6.5.4 EEPROM Interface Timing 


EEPROM Interface Timing Diagram 


XEEDO (READ) 


XEEDO (PROGRAM) 





Test Conditions 
DVDD = 3.3V, DGND =OV, TA=+25°C, unless otherwise stated 


EEPROM Interface Timing Parameters 


XEESK clock frequency tsk 555 poe fe KHz 
XEECS setup time | tess = | goo | fe ns 
XEEDI setup time | tds = | 900 | 0 |] 


XEEDI hold time ee ee ee ee 
XEECS to status valid tsv re rr ns 
XEECS to XEEDO in high impedance tdf pao f - fe | S 





= 
pms 
Zs 
Zs 
XEECS hold time ee ee ee 
pms 
| ns 
| ns 
pms 
pms 





www.cmedia.com.tw 
Copyright © C-Media Electronics Inc. Rev. 0.1 | Page 16/24 





Oxygen'™HD CMI8786 


High Performance PCI Audio Processor Cmedia 


6.5.5 EEPROM AC Timing Characteristics 


te [Sect ewe 








www.cmedia.com.tw 
Copyright © C-Media Electronics Inc. Rev. 0.1 | Page 17/24 





Oxygen™HD CMI8786 CG 


High Performance PCI Audio Processor Cmedia 


6.5.6 AC-Link Timing Characteristics: 


Test Conditions 
DVDD = 3.3V, DGND =OV, TA=+250C ,unless otherwise stated 


1. Cold Rest 


Cold Reset Timing Diagram 


T sax 


1 
XAC97_RST | ra_low 





XACO/_BCLK 





~— Tstuiow 


RESET# 


BIT_CLK 





Cold Reset Timing Parameters 


XAC97_RST active low pulse width | trstiow | 17 [| = J oe 





XAC97_RST inactive to XAC97_BCLK startup delay 168 pf 


# denotes active low. 
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2. Warm Reset 


Warm Reset Diagram 


Lees high [eo 
XACO/_SYNC 
eee eeu __—-— @$ $$ it 


‘Lewié TEE Lanatel 
SYNC 
BIT_CLK PTY Ty Ly 


Warm Reset Parameters 












XAC97_SYNC inactive to XAC97_BCLK startup delay 8 | = | fons 





3. AC-Link Clocks 


BIT_CLK to SYNC Timing Diagram 


XAC9/_BCLK 









cik_period 


XAC9/_SYNC 


T gync_high 


T 


sync_period 
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BIT_CLK to SYNC Timing Parameters 


Parameter Symbol 
XAC97_BCLK frequency a 


XAC97_BCLK period Tclk_period 


750 


Telk_high 40.7 


XAC97_BCLK output jitter 


XAC97_SYNC frequency pe 48.0 
XAC97_SYNC period 20.8 
XAC97_SYNC low_pulse width 19.5 


Note: Worst case duty cycle restricted to 45/55. 


Tclk_low 40.7 





4. Data Setup and Hold 


Data Setup and Hold diagram 


<—Tsetup 
AACS? BCLK | 
—e —— 
X¥AC97 SDO (| xX | 
= Thoia |<——> 
XAC9/_ SYNC cy.) 
Thold 
Tsetup 


Data Setup and Hold Parameters 


Setup to falling edge of XAC97_BCLK 





Hold from falling edge of XAC97_BCLK 


Note: Setup and hold time parameters for SDATA_IN are with respect to the AC ‘97 Controller. 
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5. Signal Rising and Falling Times 


Signal Rising and Falling Times Diagram 


XAC97_BCLK —j~_ 
Trise,, — — Tfally, 


XAC97_SYNC A 
Trise, ,—¥ . J+—Trall,,. 


XAC97_SDI —j*_  fe= 
Trise,, —» /— Tfall,.,, 


XAC97_SDO 4 
7 Trise4..;— . P J — Tfall 


dout 


Signal Rising and Falling time Parameters 


Parameter 





_ Tfallsync 6 
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7. Mechanical Specification 


7.1 Package Dimension 





aN 
AULA 


puis | MIN. {NOM {He NOTES. 
| 61.60 | 60 

a TWEDES OUTUNE.MS—O26 BHE 
Sea 2.DATUM PLANE [JIS LOCATED AT THE BOTTOM 
OF THE MOLD PARTING UNE COINCIDENT WITH 
CO ee | ee ee eee 
PEL [40 BSc] | DIMENSIONS £1 AND DI DO NOT INCLUDE 
He | = _1 0.50 BS¢l_ =~ _| iol) PROTRUSION, ALLOWABLE PROTRUSION 
| Db |) 22.00 BSC] - 
TF |= Né.oo pscl.— | (|S 9.25 mm PER SIDE, DIMENSIONS E AND 
Pp LT 45 TBO | oS | CE BO INCLUDE MOLD NISMATCH AND ARE 
Tit | — |400 REF] — | DETERNINED AT DATUM PLANE [H} 
a ee 4.DIMENSION b DOES NOT INCLUDE DANBAR 
ee | ee» es 2 

UNIT - mm PROTRUSION . 
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—End of Specifications — 


C-MEDIA ELECTRONICS INC. 

6F., 100, Sec. 4, Civil Boulevard, Taipei, Taiwan 106 R.O.C. 
TEL : +886-2-8773-1100 

FAX : +886-2-8773-2211 


E-MAIL : sales@cmedia.com.tw 


Disclaimer: 

Information furnished by C-Media Electronics Inc. is believed to be accurate and reliable. However, no responsibility is assumed by C-Media Electronics Inc. for its use, nor for any 
infringements of patents or other rights of third parties that may result from its use. Specifications subject to change without notice. No license is granted by implication or 
otherwise under any patent or patent rights of C-Media. Trademark and registered trademark are the property of their respective owners. 
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